[Protein kinase activities associated with actin cytoskeleton in the oocytes and eggs of African clawed frog].
Protein phosphorylation with specific protein kinases plays the key role in the regulation of meiotic maturation of oocytes. However, little is known about the contribution of kinases to the temporal and positional regulation of the cytoskeleton rearrangement in maturing oocytes, including the actin cytoskeleton. In order to study a relationship between the kinase activities and actin cytoskeleton rearrangement, we analyzed protein phosphorylation in the isolated actin cytoskeleton of Xenopus laevis oocytes. Analysis of the full grown oocytes and eggs injected with [gamma-32P] "P has revealed phosphorylation of many proteins associated with the actin cytoskeleton and shown the appearance of three additional major phosphoproteins, 20, 43, and 69 kDa, during oocyte maturation. A significant number of these phosphoproteins were also found after incubation of the isolated cytoskeleton with [gamma-32P] "P in vitro, thus confirming that the kinases modifying these substrates are also specifically associated with actin. The in vivo and in vitro kinase activities were also stimulated during maturation. Analysis of kinase self-phosphorylation in situ and protein phosphorylation in solutions and substrate containing gels revealed a set of actin-associated kinases, including cAMP- and Ca(2+)-dependent kinases, as well as MAP, p34cdc2, and tyrosine kinase activities. Their level was the highest in the eggs. The involvement of kinases in the actin cytoskeleton rearrangement during oocyte maturation is discussed.